Isolation of mannose 6-phosphate reductase cDNA, changes in enzyme activity and mannitol content in broomrape (Orobanche ramosa) parasitic on tomato roots.
We are interested in developing a control strategy efficient at the early stages of subterranean development of Orobanche in the inhibition of mannose 6-phosphate reductase (M6PR, EC 1.1.1.224), the key enzyme of mannitol production in the parasite. We examined M6PR gene expression during pre-conditioning, germination, procaulome growth, underground shoot development and emergence of Orobanche ramosa L. attached to tomato roots, the enzyme activity at each of the above stages and the level of stored mannitol in the parasite. A 1120-pb length cDNA isolated by 3' and 5'RACE was identified as a M6PR sequence by cDNA expression in E. coli and M6PR activity measurement. Only one M6PR gene was detected in O. ramosa following southern blot analysis. M6PR expression, analysed by RT-PCR, was constant from the pre-conditioned seed to the emergence of broomrape, i.e. M6PR expression is constitutive in Orobanche. M6PR activity was also detected in pre-conditioned seeds and attachment to tomato roots resulted in a two-fold increase in enzyme activity during tubercle enlargement and crown root formation. Hexose and mannitol accumulation was strongly enhanced in the attached parasite, with accumulation primarily in the shoot. These results support the prospect of utilizing M6PR inhibitors as early applied herbicides to control this parasite in the early stages of its development.